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(54) MANUFACTURE OF JET HEAD 

(57)Abstract 

PURPOSE: To efficiently produce an ink jet head of a 
high-quality-in-which an-ink supply port^is' disposed at a " 
rear side. 

CONSTITUTION: A recess 4a to become an ink supply 
port 4 is etched to a depth larger than a thickness size 
of a vibrating plate 5 from a front side of a rear side 
substrate 1 previously formed with an etching protective 
film 2 on both side surfaces, and an ink channel 8 and a 
pressure chamber 9 are subsequently formed by etching 
from a front side of the substrate 1. Then, a front side 
substrate 1 1 in which a nozzle hole 1 0 is opened is 
connected to the substrate 11, a wall of the chamber 9 
at a rear side is so ground or polished to form the plate 
5 having a predetermined thickness, thereby forming, the 
port 4 by opening the recess 4a at the rear side of the 
substrate 1. 
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* NOTICES* 

Japan Patent Office is hot responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. ***5fc shows the word which can not be translated. 
3An the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] As opposed to the background substrate (1) which formed the protective coat (2) to 
etching in both sides beforehand from the side front The depression (4a) used a$ the ink feed- 
hopper section (4) is formed in the bigger depth than the thickness size of a diaphragm (5) by 
etching processing. Then, the pressure room section (9) which stands In a row in the ink passage 
section (8) and It so that the above-mentioned depression (4a) may be included inside is formed 
from the side front by etching processing to the above-mentioned background substrate (1). It 

joins to the above-mentione d background substrate jCl). nexlja nozzle^:- the side-front 

substrate (1 1) in which the hole (10) was drilled — the nozzle so that a" hole (10) may carry 
out opening toward the above-mentioned pressure room section (9) Or it polishes, in order to 
use the wall of the background of the above-mentioned pressure room section (9) as the 
diaphragm (5) of predetermined thickness ^ the rear face of the above-mentioned background 
substrate (1) — grinding — The manufacture method of an ink-jet head that the above- 
mentioned depression (4a) carries out opening to the rear-face side of the above-mentioned 
background substrate (1), and is characterized by the ink feed^hopper section (4) and the bird 
clapper by it 

[Claim 2] The manufacture method of an ink-jet head according to claim 1 of having been made 
to perform junction to the above-nnentioned background substrate (1) and a side— front substrate 
(11) after the grinding of the rear face of the above-mentioned background substrate (1), or the 
process of polishing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of the drops type ink- 
jet head on demand for recording by making an ink drop breathe out. 

[0002] An ink-jet recording method is easy structure, and colorization tends to carry out it, it 
has the features, like there is also no noise, and is expected as a future recording method being 
in use. 

^-[0003] - . 

[Description of the Prior Art] as a conventional ink-jet head, it is shown in drawing 4 — as — a 
nozzle — there are some which joined the side-front substrate 52 in which the hole 51 was 
drilled to the background substrate 55 in which the ink passage section 53 and the pressure 
room section 54 were formed of etching processing 56 is a piezoelectric device and 57 and 58 
are electrodes. 

[0004] Since the ink feed-hopper section 59 for an ink-jet head as shown in this drawing 4 
sending ink liquid into the ink passage section 53 from an ink tank is formed in the side edge 
section of substrates 52 and 55, the ink feed-hopper electrode holder (not shown) for 
connecting an ink tube to the ink feed-hopper section 59 will protrude ahead from a nozzle side, 
i.e., the front face of the side-front substrate 52. 

[0005] Therefore, distance between a nozzle side and the recording paper could not be 
shortened to some extent above, but it had barred improvement in a quality of printed character. 
Then, there are some which formed the ink feed-hopper section by etching processing from the 
rearH^ace side of a background substrate toward the ink passage section. 

[0006] Drawing 5 forms the pressure room section 63 which stands in a row in the ink passage 
section 62 and it from the side front by etching processing to the background substrate 61 
which consists of a silicon-single-crystal wafer, as the manufacture method of such a 
conventional ink-jet head is shown and it is first shown in (1). 64 is the oxidization protective 
coat (Si02) made to generate all over both sides of the background substrate 61 beforehand for 
the protection to an etching reagent. 

[0007] Next, after making the front face of the ink passage section 62 formed of etching 
processing, and the pressure room section 63 generate the oxidization protective coat (Si02) 65 
as shown in (2), as shown in (3) a nozzle — in order to join the side-front substrate 67 in which 
the hole 66 was drilled and which consists of a silicon-single-crystal wafer, for example to the 
background substrate 61 and to use the wall of the background of the pressure room section 63 
as the diaphragm 68 of predetermined thickness — grinding — and it polishes 
[0008] And after making the rear face of the background substrate 61 generate the oxidization 
protective coat (Si02) 69 as shown in (4), from the background of the background substrate 61, 
the ink feed-hopper section 70 is turned to the ink passage section 62 by etching processing, 
and it forms, and as shown in (5), finally the oxidization protective coats 64, 65, and 69 are 
dissolved. 

[0009] Thus, the ink feed-hopper section 70 is open for free passage from the rearH^ace side of 
an ink-jet head toward the ink passage section 62. Therefore, the ink feed-hopper electrode 
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holder (not shown) for connecting an ink tube to the ink feed-hopper section 70 cannot project 
from the front face of the nozzle side 71, but can shorten arbrtrarily the distance between the 
nozzle side 71 and the recording paper. 

[0010] In addition, the process shown in drawing 5 is illustrating only the main processes 

required for explanation, and illustration of a fine process portion is omitted. 

[0011] 

[Problem(s) to be Solved by the Invention] However, after making both sides of the background 
substrate 61 generate the oxidization protective coat 64 first and carrying out etching 
processing of the ink passage section 62 and the pressure room section 63 from a side front, it 
is necessary to make the processing side generate the oxidization protective coat 65 again in 
the manufacture method of the conventional ink-Jet head shown in above drawing 5 , 
[0012] Otherwise, it is because an etching reagent flows into the interior of the ink passage 
section 62 and the pressure room section 63, the interior is melted and it deforms, in case the 
ink feed-hopper section 70 is formed by etching processing from a background. 
[0013] However, since generation of such an oxidization protective coat 65 took time very much, 
the productive efficiency of the conventional manufacture method of performing this again not 
only by the beginning of a process but by the middle was a low thing. 

[0014] Then, this invention aims at offering the manufacture method of an ink-jet head that the 
quality ink-jet head which has arranged the ink feed-hopper section to the rear--face side is 
efficiently producible. 

"[0015]"""^ 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
manufacture method of the ink-jet head of this invention As opposed to the background 
substrate 1 which formed the protective coat 2 to etching in both sides beforehand as shown in 
drawing 1 and drawing 2 for explaining an example from the side front Depression 4a used as the 
ink feed-hopper section 4 is formed in the bigger depth than the thickness size of a diaphragm 5 
by etching processing. Then, the pressure room section 9 which stands in a row in the ink 
passage section 8 and it so that the above-mentioned depression 4a may be included inside is 
formed from the side front by etching processing to the above-mentioned background substrate 
1. It joins to the above-mentioned background substrate 1. next, a nozzle — the side^^ront 
substrate 1 1 in which the hole 10 was drilled — the nozzle — so that a hole 10 may carr/ out 
opening toward the above-mentioned pressure room section 9 in order to use the wall of the 
background of the above-mentioned pressure room section 9 as the diaphragm 5 of 
predetermined thickness — the rear face of the above-mentioned background substrate 1 — 
grinding — or it polishes, and by it. the above-mentioned depression 4a carries out opening to 
the rear-face side of the above-mentioned background substrate 1, and is characterized by the 
ink feed-hopper section 4 and the bird clapper 

[0016] In addition, you may be made to perform junction to the above-mentioned background 
substrate 1 and the side-front substrate 1 1 after the grinding of the rear face of the above- 
mentioned background substrate 1, or the process of polishing. 
[0017] 

[Function] By [ which carry out etching processing of the ink passage section 8 and the 
pressure room section 9 from a side front further ] having carried out etching processing from 
the side front at the background substrate 1. it dents, and only the part of the 2nd etching 
processing is formed still more deeply, and 4a portions carry out opening of the rear face of the 
background substrate 1 to a rear— Face side grinding or by polishing, and serve as the ink feed- 
hopper section 4. 
[0018] 

[Example] An example is explained with reference to a drawing. Drawing 1 and drawing 2 show 
the manufacture method of an ink-jet head in order of the process. The number in a parenthesis 
is the operation number. However, being illustrated is one of the injection elements of a large 
number which constitute an ink-jet head. 

[0019] 1 is the background substrate made from the silicon-single-crystal wafer whose 
thickness which has a flat surface (100) is 300 micrometers, and makes the both sides generate 
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the oxidization protective coat for the protection to the etching reagent for silicon (Si02) first in 
(2) from a process (1). 

[0020] Then, in (3), after applying the resist 3 of upper shell photosensitivity of the oxidization 
protective coat 2 to the field of the side front of the background substrate 1, it sets to (4). the 
pattern of the ink feed-hopper section 4 is exposed and developed to a resist 3, and mask 4b 
which carried out opening to the pattern configuration is formed. 

[0021] And in (5), etching processing (Si02 etching) to the oxidization protective coat 2 of a side 
front is performed Then, the oxidization protective coat 2 is melted by the configuration of mask 
4b of an ink feed-hopper section pattern. In addition, the field of a background equips with the 
protection sheet so that it may not 

[0022] Next, a resist 3 is removed by (6) and anisotropic etching processing (Si etching) is given 
to the background substrate 1 by (7). Then, it **********s only the mask 4b portion from which 
the oxidization protective coat 2 of a side front was removed, and, as for the background 
substrate 1, depression 4a is formed. 

[0023] With the ink-jet head of this example, the thickness of the diaphragm 5 mentioned later is 
set as 40 micrometers. Then, this depression 4a is deeper than the thickness size of a diaphragm 
5, for example. **********s by 50-micrometer Fukashi. 

[0024] Thus, if depression 4a which becomes the ink feed-hopper section 4 later is formed in the 
field of the side front of the background substrate 1, by (8), a resist 7 will be applied to the field 
of the side front of the background substrate 1. the pattern of the pressure room section 9 
which starTds in a^ the ink pasMge^ection^S^nd irby"(^ deveToped7 ™ 

and mask 8a which carries out opening to the pattern configuration will be formed. At this time, 
physical relationship is set so that it may dent in the pattern of the ink passage section 8 and 4a 
may be contained. 

[0025] Then, by (10), only the oxidization protective coat 2 of a side front carries out etching 
processing (Si02 etching). Then, the oxidization protective coat 2 is melted by the configuration 
of mask 8a of the pattern of the ink passage section and the pressure room section. In addition, 
the field of a background equips with the protection sheet so that it may not **********. 
[0026] Next, by removing a resist 7 by (1 1) and giving anisotropic etching processing (Si etching) 
to the background substrate 1 by (12). it **********s only the mask 8a portion from which the 
oxidization protective coat 2 of a side front was removed, and, as for the background substrate 
1, the ink passage section 8 and the pressure room section 9 are formed in the depth which is 
50 micrometers. 

[0027] Then, depression 4a already formed in a depth of 50 micrometers since before the 
etching becomes still deeper by this etching processing, and reaches a depth of 100 
micrometers. 

[0028] thus, the nozzle which will carry out opening to front reverse side both sides by (13) if 
etching processing to the background substrate 1 is completed — the side-front substrate 1 1 
which a hole 10 becomes from the silicon-single-crystal wafer by which penetration formation 
was carried out is made to join and unite with the field of the side front of the background 
substrate 1 by for example, electrostatic junction, direct junction, etc. this time — a nozzle — 
physical relationship is set so that a hole 10 may carry out opening toward the pressure room 
section 9 

[0029] (14) — one a210 micrometers only of rear faces of the background substrate 1 — 
grinding — and it polishes and the wall 5 of the background of the pressure room section 9 of 
the background substrate 1, i.e., a diaphragm, is formed in the thickness of 40 micrometers 
[ then. ] 

[0030] Then, depression 4a currently formed in a depth of 50 more micrometers from the base of 
the ink passage section 8 carries out opening to the rear-face la side of the background 
substrate 1. and this opening serves as the ink feed-hopper section 4. 

[0031] In addition, grinding and the process of polishing do not necessarily need to perform both 
grinding and polishing, and are good. [ of at least either ] Moreover, the junction process of (13). 
and the grinding of (14) and a polishing process may make sequence reverse. 
[0032] Thus, if processing to substrates 1 and 11 is completed, the lower electrode layer 12 will 
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be fixed at the rear face of a diaphragm 5 by (15), and a piezoelectric device 13 will be attached 
by (16). 14 is an up electrode. 

[0033] In the manufacture method of such an ink-jet head, oxidization protective coat generation 
in process is [ that what is necessary is just to perform beforehand oxidization protective coat 
generation to substrates 1 and 1 1 to the background substrate 1 first ] unnecessary. Moreover, 
to the side-front substrate 11, the beginning to oxidization protective coat generation is 
unnecessary. 

[0034] In addition, as shown in drawing 3 , many (for example. 40 pieces) ink-jet heads 21 are 
formed at one silicon-single-crystal wafer 20 which forms substrates 1 and 11. and, finally can 
be carved into each ink-jet head 21. And 16 or 64 injection elements are formed in each of that 
ink-jet head 21. 

[0035] In addition, this invention may not be limited to the above-mentioned example, and may 
use materials other than a silicon-single-crystal wafer for substrates 1 and 11, for example, may 
perform isotropic etching as etching processing. 
[0036] 

[Effect of the Invention] Since there will be no fear of pattern collapse of the ink passage 
section and the pressure room section even if it does not form a protective coat in the middle of 
future processes if the ink feed-hopper section is formed in the rear face of an ink-jet head 
according to the manufacture method of the ink-jet head of this invention and the etching 
protective coat is moreover first formed in both sides of a background substrate beforehand, a 
quaHty ihk^jet h^ad can be m^ a short time. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely- 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is manufacturing process explanatory drawing of an example. 
[Drawing 2] It is manufacturing process explanatory drawing of an example. 
[Drawing 3] It is the plan of the silicon-single-crystal wafer of an example. 
[Drawing 4] It is the side cross section of the ink-jet head of the conventional example. 
[Drawing 53 It is the conventional manufacturing process explanatory drawing. 
[Description of Notations] 

-1 Background-Substrate 

2 Oxidization Protective Coat 

4 Ink Feed-Hopper Section 
4a Depression 

5 Diaphragm 

8 Ink Passage Section 

9 Pressure Room Section 

10 Nozzle — Hole 

1 1 Side-Front Substrate 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 




[Drawing 4] 
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